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Background
In 1999, the Governor's School-to-Career Advisory Council began the "a-g" Interactive Guide Project to better connect high school and higher education. The "a-g" Guide Project was originally designed to make the "a-g" course approval process more transparent and efficient by clarifying criteria and offering a variety of tools, resources and assistance to California high school educators who wanted their courses to be approved as meeting "a-g" curriculum. Ten years later, the project has proved its value and has been embraced by the state's secondary schools, Department of Education and full UC System.
The "a-g" Guide Project has also provided an opportunity for CTE courses to be validated as offering students more options to complete college-prep courses. For example, since the 2001-02 year, the number of CTE courses accepted for "a-g" approval has increased from 258 to over 9,000, a number fully expected to climb in the future. Pursuant to pro-CTE legislation, the University has developed model uniform academic standards for career technical education courses to provide more guidance to teachers who want their CTE courses approved by UC.
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Over the long range, the plan is to continue to grow and expand upon the Guide Project website by adding new resources in support of the review process. In addition, the University is utilizing a multi-pronged approach to more fully integrate academically rigorous career technical education into the classroom. This three-part strategy includes:
1. Expanding the availability of academically rigorous CTE curriculum by developing industry-specific model courses for statewide use that meet "a-g" subject requirements; 2. Providing workshops, web-based tools and other forms of assistance, such as the Curriculum Integration Program, to those seeking help related to the development and submission of courses for "a-g" approval, and, 3. Ensuring fast and consistent approvals of academically-rich CTE courses so that more CTE classes meet the approval of UC for its "a-g" requirements in all academic subject areas.
The Approval Process
Each year, the University of California System solicits lists of courses from district and school administrators to identify the menu of courses that could be used to meet the System's (as well as California State University systems') admissions requirements -or the "a-g" curriculum. Specifically, University of California admissions staff and subject matter experts review all submissions and approve the courses as an "a-g" subject area course, an "a-g" subject area "honors" course, or an "a-g" academic elective course, taking into consideration (but not limited to):
1
• The academic rigor of the courses • Any (and the level of any) pre-requisites • The level of student work required • How the subject specific questions were assessed • The depth of the key assignments • The instructional materials utilized
Courses may be rejected for various reasons including a lack insufficient academic content, too narrow of a focus or a lack of depth, too much of a focus on career-related skills rather than the academics behind those skills, or lack of sufficient pre-requisites. Once a course is approved, however, it is added to a districts' course list and available to schools throughout the state for use.
Looking Ahead
Over 9,000 CTE courses currently count towards "a-g," yet many of these courses fall under either the "d"-Laboratory Science, "f"-Visual & Performing Arts or "g"-College Prep Elective subject areas. Since certain CTE pathways more easily align with specific subject areas, it has been challenging for educators to find and develop linkages with other disciplines, such as English and math. For this reason, the UC System recently launched the UC Curriculum Integration (UCCI) Institute. The goals of this professional development institute are to engage high school teachers to develop innovative model course outlines that integrate career and technical education (CTE) with the "a-g" curriculum for use statewide, and to develop a cadre of expert teachers and administrators to further the development of these courses. The focus of the first institute, held in May 2010, was on mathematics and finance and business. Once the courses developed through the UCCI Institute are completed and approved, they will be made available for any high school to add on their own "a-g" course list and teach at their school. 
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Brief Course Description
This course offers an introduction to concepts used in modern engineering projects while reinforcing and introducing the mathematical content key to these projects. Engineering and design examples are drawn from wireless and telecommunications, the Internet, electronic music, and digital imagery. Math content from Algebra 1, Geometry, and Algebra 2 is reviewed, mastered and applied, while content from Trigonometry, Linear Algebra, Probability and Statistics is introduced and also mastered. Students completing the course will have been exposed to and mastered relevant applications of mathematics, while gaining an understanding of the field of engineering.
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B. COURSE CONTENT
Please refer to instructions
Course Goals and/or Major Student Outcomes
The student is expected to:
• represent information bearing signals as discrete or continuous graphs, and classify signals as periodic or non-periodic; • understand the mathematical conditions for when a sequence of numbers is precisely equivalent to information bearing signals;
• analyze sinusoidal signals by comparing amplitudes and frequencies, and apply transformations of functions to write equations of specific signals;
• investigate sums of sinusoids and Fourier series, understand how sums of sinusoids approximate general information bearing signals, and apply this computer generated music;
• use logarithms to compare the relative loudness of speech, music, and other general forms of signals, and compute the signal-to-noise ratio of a signal and apply this to the understanding of real-world data;
• observe the effects of exponential growth in information accuracy as the number of bits used in storing information is increased and apply this to the design of digital information acquisition systems;
• use the fundamental counting principle and combinatorics to enumerate possible outcomes and apply this to network design for applications such as wireless and Internet communications;
• use composition of functions in a graphical representation to predict the effects of various engineering operations such as filtering;
• use measures of central tendency (mean, median) in engineering applications and apply this to improving the quality of digital videos and images;
• perform operations in other bases (binary, hexadecimal) and convert to and from base 10 and apply this to computer based mathematical operations;
• use the correct prefixes for both large and small numbers given in scientific notation (ex. kilo, mega, giga, micro) and apply this to presentations of engineering designs;
• use simple matrix operations in a variety of applications (filtering or extracting information from images, correcting errors in digital messages); and • use polynomials in a variety of applications including encrypting digital information and predicting technology trends; • encode and decipher digital messages: zip codes, and UPC symbols using modular arithmetic
Course Objectives
• The student is exposed to and displays mastery of high-level mathematical concepts.
• The student applies mathematical knowledge to engineering and technology.
• The student develops an understanding of the engineering design process as well as an awareness of the mathematical foundation necessary for success in engineering.
• The student explores the mathematical connections between humans and technology to enhance the human utility of engineering designs • The student uses a variety of technology devices and mathematical concepts to design, build, and test engineering concepts. 
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